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Incorporating current trials and technology into clinical practice Cataract surgery is one of the most common surgeries performed worldwide. With the advent of new technologies for intraocular lens (IOL) implantation and improved surgical outcomes, the number of operations has increased from 5 million per year in 1988 to approximately 15 million per year in 2008. 1 Despite advances in surgical techniques, malposition of an IOL is a common problem after cataract surgery and has been reported to occur in 0.3% to 1.8% of patients, requiring a subsequent procedure to reposition, exchange, or implant a secondary IOL. 2, 3 Causes of subluxation and dislocation include inadequate capsular or zonular support secondary to pseudoexfoliation, size disparities between the IOL and site of fixation, zonular dialysis, posterior capsule rupture, and capsule contraction. 4, 5 As a result, patients may experience symptoms such as edge effect, marked reduction in visual acuity, diplopia, and glare. 6 Treatment options for poorly positioned or dislocated IOLs include observation, explantation, lens exchange, or lens repositioning. This review will focus on posterior segment surgical techniques for the management of malpositioned IOLs and the indications and applications for these methods.
Malpositioned intraocular lenses (IOLs) can be challenging, yet very gratifying surgical cases, often involving creative and elegant operative solutions. Possessing a number of different approaches in one's surgical armamentarium can optimize patient outcomes. Vitreoretinal surgeons are often best equipped to manage these procedures.
In this column, Jonathan L. Prenner, MD, and Greg Budoff, BS, of NJ Retina provide an excellent guide concerning the relative benefits of a variety of approaches, from newer minimally invasive techniques such as intrascleral haptic fixation and scleral pockets (Hoffman pockets) to more traditional approaches such as scleral suturing, iris fixation, and anterior chamber IOLs. They provide important surgical pearls as well as insight to determine for which patients to use each approach.
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Transconjunctival Sutured Scleral Fixation
Scleral fixation of a posterior chamber IOL (PC-IOL) without conjunctival dissection combines anterior and posterior segment approaches to effectively reposition posteriorly dislocated lens-bag complexes without the need for opening the conjunctiva. 7 The technique begins with creating a reverse scleral tunnel as described by Hoffman et al. 8 After transconjunctival 25-gauge or 27-gauge vitrectomy, the lensbag complex is elevated from the posterior segment and sutured to the sclera within the pockets ( Figures  1 and 2 ). This method has various advantages -primarily, avoiding the need for larger incisions and manipulation in a lens exchange procedure. Furthermore, those with lens-bag complex dislocations often have coexisting pseudoexfoliation and may either have or need a trabeculectomy; 4 use of this method leaves the conjunctiva undisturbed. 7 Preliminary data demonstrated successful repositioning of the lens without significant complication in six patients during a 3-month follow-up. 7 This technique is particularly advantageous for treating patients with a posterior dislocation of the lens-bag complex (see Video 1 on Healio.com/ophthalmology/journals/osli).
Sutureless Scleral Fixation of PCIOLs
There are multiple approaches for implanting an IOL in eyes with insufficient capsular support, including iris fixation of a PCIOL, anterior chamber IOLs (ACIOLs), and scleral-sutured PCIOLs. 9 A review from the American Academy Ophthalmology Ophthalmic Technology Assessment group concluded that openloop ACIOLs, scleral-sutured PCIOLs, and iris-fixated PCIOLs were safe and effective methods for secondary IOL implantation in cases with inadequate capsular support, but there was insufficient evidence to establish superiority of one method over another. 10 We have previously described a sutureless scleral fixation technique for PCIOLs in hopes of modifying the incidence of complications from ACIOL placement and suturefixated lenses. 11 This method consists of a small gauge, three-port vitrectomy; creation of ciliary sulcus-based sclerotomies and subsequent scleral tunnels; and implantation of the haptics into the scleral tunnels (Figures 3 and 4) . One-year follow-up data of 24 patients undergoing this procedure have demonstrated reliable, repeatable results consisting of stable centration of the IOLs without haptic erosion into or out of the intrascleral tunnel. 12 Furthermore, visual acuities among patients significantly improved from 20/399 to 20/66. 12 This technique is advantageous for cases with IOL dislocation secondary to inadequate capsular or zonular support as it avoids complications associated with ACIOL placement, such as glaucoma, intraocular inflammation, and corneal decompensation, as well as suture degradation and subsequent PCIOL dislocation with suture fixation to the iris or sclera 9,10,13-15 (see Video 2 on Healio.com/ophthalmology/journals/osli).
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Scleral-Sutured PCIOL
Use of a scleral-sutured PCIOL ranges from secondary IOL insertion in cases with decreased zonular or capsular support to primary IOL insertion in cases of complicated cataract surgery. 10 The method consists of a suture through the distal portion of the IOL loop that is secured into the sclera at the ciliary sulcus. 9 This method, in comparison with iris-sutured PCIOLs, decreases the risk of iritis, pigment dispersion, and cystoid macular edema. Other advantages of the technique include limited pseudophakodonesis, minimization of aniseikonia through preservation of eye anatomy, and minimal uveal contact. However, the procedure incurs a longer operating time and, in the long term, has risks of erosion from the haptics, suture degradation, and IOL dislocation. 9 In a review of secondary PCIOLs via sclera suturing following uncomplicated cataract surgery, 97.6% of eyes achieved an increase of one Snellen line or more following surgery. 10 Although clinical data have supported the use of scleral-sutured secondary PCIOLs, clinicians should be aware of the potential complications of this procedure and stratify their patients accordingly.
Iris-Fixated PCIOL
Iris fixation of a PCIOL is accomplished through suturing the iris to the haptics of the IOL or the positioning holes of the IOL optic. 9 Iris-fixated PCIOLs offer similar advantages to scleral-sutured PCIOLs, such as limited pseudophakodonesis, but have their own disadvantages, as well, including increased risk of pigment dispersion, iritis, and reliance on suture Figure 2 . The straight needle from a 9-0 prolene suture is docked into the opening of a 25-gauge needle that has pierced the capsule at the apex of the haptic.
Practical Retina
integrity for long-term IOL stability.
9,10 A review found 96.1% of eyes undergoing iris-fixated PCIOLs as a secondary IOL achieved an increase of one Snellen line or better. 10 Although iris-fixated IOLs are useful in approaching IOLs with inadequate capsular or zonular support, the potential increased risk of complications do not make them a preferable choice in comparison with scleral-sutured PCIOLs.
ACIOL Placement
ACIOL implantation is particularly useful in cases with inadequate zonular or capsular support. Clinical studies have also supported its use as a primary IOL in high-volume intracapsular cataract surgery and complicated cataract surgeries. 10 Current practice with ACIOL implantation uses a flexible, open-loop ACIOL as it has a lower rate of complications than its predecessors, the C-loop lenses or closed-loop ACIOLs. 16 Angle-supported lenses have footplates that provide stable contact areas with the anterior chamber angle and reduce erosion and goniosynechia formation. 9, 16 They are placed in the anterior chamber with footplates resting against the scleral spur without disruption of the iris. 16 This is usually accomplished through a temporal or superior corneal or scleral-corneal incision with horizontal placement of the ACIOL. 16 The placement and design of the ACIOL facilitates easy explantation, if needed.
Wagoner et al. 10 determined in a 2003 report that open-loop ACIOLs were not susceptible to the high rates of complications (eg, corneal decompensation, cystoid macular edema, and glaucoma) associated with closedloop ACIOLs. Moreover, glaucoma rates were not significantly higher among open-loop ACIOLs in comparison to both iris-fixated and scleral-sutured PCIOLs when implanted as a secondary IOL after cataract surgery. 10 Lastly, the review did not find open-loop ACIOLs to have visual outcomes inferior to scleral-or iris-sutured PCIOLs. 17 In eyes undergoing secondary open-loop ACIOL insertion after uncomplicated cataract surgery, 90.1% of eyes had an improvement of one Snellen line or better after surgery. 10 Advantages for ACIOL usage include short operating time, easy implantation and explantation, and avoidance of suture-associated problems such as erosion or endophthalmitis. 9 Disadvantages include possible endothelial cell loss and need for iridotomy in the future. 
Conclusion
Anterior and posterior segment approaches for secondary IOLs provide ophthalmologists with a wide variety of treatment options for their patients. Older surgical methods, such as open-loop ACIOLs, scleralsutured PCIOLs, and iris-sutured PCIOLs, have been shown to be comparable in terms of effectiveness and safety. 10 However, newer methods, such as sutureless scleral fixation of a PCIOL and scleral fixation with conjunctival preservation via a Hoffman pocket, are in their infancy and further data are needed to determine their relative efficacy in contrast to more established methods. More research, such as large, prospective, randomized clinical trials, is needed to determine the long-term stability and visual and anatomical outcomes associated with these various IOL placement techniques. The superior haptic is engaged at a point proximal to its tip using a bent 25-gauge forceps.
